Relevance of N-nitrosamines to oesophageal cancer in China.
Oesophageal cancer occurs at a very high frequency in certain areas of China, especially in Linxian county, Henan province. Previous studies suggested that N-nitroso compounds play a causative role. In order to study further the exposure of Linxian inhabitants, the intake of N-nitrosamines in the diet was determined. The total daily intake of volatile nitrosamines and of N-nitroso-N-methylbenzylamine (NMBzA) was higher in Linxian than in two other counties. NMBzA can induce cancer in animal and human oesophageal epithelium. Human fetal oesophageal epithelia were cultured with NMBzA for 4 h, and eight monkeys were treated with NMBzA. High-molecular-weight DNA extracted from explants and from the oesophageal epithelia of monkeys induced malignant transformation of NIH 3T3 cells. Alu and monkey-specific repeat sequences were present in transformed cells, and H-ras was found in the transforming DNA. Human fetal oesophageal epithelium cultured with NMBzA was transplanted into the mesentery of BALB/c nude mice. Tumours were found after eight months; and the Alu sequence was present in DNA extracted from tumours induced by NMBzA, showing that the tumours were of human origin. The results provide direct evidence that NMBzA is carcinogenic in human oesophageal epithelium and that N-nitrosamines are one of the causative factors of oesophageal cancer in Linxian county.